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Patients with carotid body tumors referred to vascular surgeons usually undergo magnetic resonance imaging (MRI) as
part of the workup. We present a case report of a 39-year-old woman with a presumed carotid body tumor, as was
expected from clinical and MRI findings. At surgery, the ectopic thyroid tissue was suspected, and resection was
performed. Histologic examination showed normal thyroid tissue with no sign of malignancy. Postoperative thyroid
analysis showed a normally located, properly functioning thyroid gland. Ectopic thyroid glands are generally found in the
midline, as a result of abnormal median migration. Their presence lateral to the midline with a proper functioning thyroid
gland in its normal position is extremely rare. Although several submandibular thyroid glands have been reported, a close
relation with the carotid arteries was described only once. When MRI scans of a presumed carotid body tumor show
tumor characteristics that are not fully specific for a carotid body tumor, the possibility of ectopic thyroid tissue should
be entertained, which can be the patient’s only properly functioning thyroid tissue. In such cases, additional assessment,
including thyroid tests, should be considered before surgery. (J Vasc Surg 2004;39:260-2.)
DEVELOPMENT OF THYROID GLAND
The thyroid gland is the first endocrine gland to appear
during embryonic development. It begins to develop about
24 days after fertilization, from a median endodermal thick-
ening in the floor of the primitive pharynx between the first
and second branchial arches, just caudal to the future site of
the medial tongue bud. This thickening soon forms a
down-growth known as the thyroid diverticulum. As the
embryo elongates and the tongue grows, the developing
thyroid gland descends into the neck, passing ventral to the
developing hyoid bone and the lateral cartilages. The de-
veloping thyroid gland is connected to the tongue by the
thyroglossal duct. The opening of this duct in the tongue is
called the foramen cecum. The thyroid diverticulum is first
hollow, but soon becomes solid and divides. The right and
left lobes are connected by an isthmus that lies anterior to
the second and third tracheal rings. By 7 weeks the thyroid
gland has usually reached its final site in the neck. By this
time the thyroglossal duct has normally degenerated and
disappeared. A pyramidal lobe is present in about 50% of
persons, and may be attached to the hyoid bone by fibrous
or muscular tissue. The pyramidal lobe represents a persis-
tent portion of the inferior end of the thyroglossal duct.
The small opening of the thyroglossal duct persists as a
small blind pit, the foramen cecum of the tongue. The
lateral anlage arises as a diverticulum from the fourth and
fifth pharyngeal pouches and forms the parafollicular cells,
which produce calcitonin.1
ECTOPIC OR ACCESSORY THYROID GLAND
Rarely, the thyroid gland fails to descend, resulting in a
lingual thyroid gland.2 Very rarely, incomplete descent
results in the thyroid gland appearing high in the neck, at or
just inferior to the hyoid bone. Accessory thyroid tissue
may appear in the tongue or in the neck superior to the
thyroid gland. It originates from remnants of the thyroglos-
sal duct, and may be found anywhere from the tongue to
the usual site of the thyroid gland (Fig 1). Various ex-
tremely rare sites of ectopic thyroid gland have been re-
ported, including submandibular localization. It may then
have the same presentation as any other neoplasm of the
submandibular space.1
DEVELOPMENT OF CAROTID BODY
The carotid body is derived from both mesoderm and
elements of the third branchial arch and neural crest ecto-
derm, but not from endoderm, like the thyroid gland. It is
a pinkish gray structure, 3 to 4 mm in diameter, located
within the adventitial layer of the posteromedial aspect of
the common carotid bifurcation. Tumors arising from this
body are called paragangliomas, because they arise from
paraganglioma cells. No relationship to development of the
thyroid gland is known.3
CASE REPORT
A 39-year-old woman with swelling over the right carotid
bifurcation was referred to our department with a presumed ca-
rotid body tumor. The swelling had been present and asymptom-
atic for years, with no progression. The family history for carotid
body tumor was negative. We found a firm mass, which could be
moved laterally but not in the craniocaudal direction, suggestive of
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a mass at the carotid bifurcation. The diameter was approximately
4 cm; there were no signs of cranial nerve dysfunction. Laboratory
testing showed no abnormalities. A magnetic resonance image
(MRI) showed a mass (2.8  2.3  3.3 cm) between the internal
and external carotid arteries. The typical characteristics of a carotid
body tumor (homogeneous and highly vascularized mass) were
described in the report (Fig 2). Intraoperatively, the tumor did not
show the characteristic macroscopic aspect of a carotid body tu-
mor. The suspicion of ectopic thyroid tissue was raised, and the
tumor was excised. Histologic analysis showed an encapsulated
tumor (4.1  3.0  2.8 cm) consisting of nodular thyroid tissue
without any signs of malignancy. Postoperative evaluation with
ultrasonography showed a normal thyroid gland in the proper
median position. Additional scanning also showed a normal thy-
roid gland, without any accessory localization. Thyroid function
tests yielded normal results. Furthermore, the MRI assessment was
revised, which had been misinterpreted. In retrospect, the mass
was heterogenous, with no typical vascular pattern. Fig 3 shows a
typical MRI of a carotid body tumor.
DISCUSSION
Ectopic thyroid tissue is defined as thyroid tissue not
located anterolaterally to the second to fourth tracheal
cartilages. Since 1869, when Hickmann4 first reported
lingual thyroid, several reports of ectopic thyroid tissue
have been published. The lingual location is most common,
accounting for 90% of reported cases.5,6 Other rare sites of
ectopic thyroid gland include the mediastinum,7 esopha-
gus,8 lung,9 heart,10 aorta,11 and abdomen.12-14 In 70% to
80% of cases the ectopic thyroid tissue is the only functional
thyroid tissue.4,15,16 The literature contains only 14 reports
of ectopic thyroid tissue located in the submandibular
region.17-30 The simultaneous finding of submandibular
ectopic thyroid tissue and a functional thyroid gland in its
proper location is extremely rare. Sambola-Cabrer et al24
Fig 1. Ectopic thyroid gland. 1, Lingual thyroid; 2, intralingual
thyroid; 3, thyreoglossus duct cyst; 4, low neck ectopia; 5, thyroid
gland, normal position; 6, intratracheal position; 7, mediastinal
position.
Fig 2. MRI scan shows a mass (2.8 2.3 3.3 cm) between the
internal and external carotid arteries.
Fig 3. MRI shows a typical carotid body tumor.
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first reported ectopic thyroid tissue in the submandibular
location in combination with a normally located but atro-
phic thyroid gland. A submandibular ectopic thyroid gland
with a normally functioning thyroid gland in its proper
location has been reported only once.19 In 1988 Ruben-
field et al28 reported ectopic thyroid tissue at the carotid
bifurcation. In contrast to our case, they did not find a
proper functioning thyroid gland in its normal location.
Several theories have been postulated to explain the
origin of the lateral thyroid gland. Displacement during the
course of embryonal development seems a logical explana-
tion. The most accepted hypothesis for ectopic submandib-
ular thyroid tissue in the absence of a normally located
thyroid gland might represent dysembryoplasia of the lat-
eral anlage, with nonmigration and agenesis of the median
anlage. Nicastri et al31 reported that benign thyroid tissue
may also metastasize to the cervical lymph nodes. From the
point of view of a vascular surgeon, different causes of neck
masses can be confused with carotid body tumors. These
include metastatic cancer to the cervical nodes, branchial
cleft cyst, and low parotid tumor.
It is clear that an accurate preoperative diagnosis of a
tumor mass in the neck region is important in clinical
management. According to our findings, the possibility of
ectopic thyroid tissue, although extremely rare, should also
be considered if MRI findings are not completely typical.
Standard management, that is, excision biopsy of the neck
mass, can lead to irreversible hypothyroid disease, because
in most cases it is the only functional thyroid tissue in the
body. Careful additional analysis, including the thyroid
gland, should therefore be considered preoperatively. In all
cases diagnostic excision of the lesion should be performed;
however, thyroid function tests can be important for ade-
quate postoperative follow-up of thyroid function.
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